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(54) HOLOGRAM MEMORY DEVICE AND METHOD OF RECORDING AND REPRODUCING 
RECORDING OBJECT INFORMATION WITH THE HOLOGRAM MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hologram memory 
device with which recording media can be exchanged between 
different devices and, further, which can be used in an 
environment with vibration, etc. 

SOLUTION: At the time of recording, a map 50 which consists 
of 1st data regions 51 to which pieces of recording object 
information are alloted and 2nd data regions 52 which are so 
provided as to surround the 1st data regions 51 and to which 
pieces of reproducing position detection information are allotted 
is formed. The space light modulator of a hologram memory 
device adds information to an object light in accordance with 
the map. At the time of reproduction, the positions of the 1st 
data regions 61 of the image 60 of the object light projected 
onto an image sensor are specified in accordance with the 
positions of the 2nd data regions 62 of the image 60. The image 
sensor is displaced in accordance with the specified positions 
and the misregistration of of the object light from the image 
sensor which is caused by the misregistration of a hologram 
recording medium, etc., can be corrected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] How to record the information for record on a hologram record medium with the hologram 
memory equipment characterized by recording collectively the playback condition information which shows 
the playback conditions of the information for record in case the information for record is recorded. 
[Claim 2] In the approach of recording the information for record on a hologram record medium with 
hologram memory equipment equipped with the space optical modulator which adds information to body 
light with two or more information addition elements The process which creates the map for assigning the 
"playback condition information which shows the playback conditions of the information for record, and this 
information for record to the information addition element of said space optical modulator based on the 
regulation which was able to be defined beforehand, How to record the information for record on the 
hologram record medium characterized by having the process which adjusts the condition of each 
information addition element of a space optical modulator based on the created map. 
[Claim 3] How to record the information for record on the hologram record medium according to claim 2 
characterized by including the reference beam information corresponding to the incident angle of the 
reference beam to the hologram record medium at the time of record in said playback condition information. 

[Claim 4] Said playback condition information is the approach of recording the information for record on a 
hologram record medium according to claim 2 by which it is characterized by to be assigned on said map 
with the position relation beforehand determined as said playback location detection information and said 
information for record including the playback location detection information for specifying the information 
for record from the information read from body light at the time of playback. 

[Claim 5] How to reproduce information from the hologram record medium which characterizes by to have 
had the process which defines playback conditions based on the playback condition information included in 
information in the approach of reproducing the information for record using hologram memory equipment 
from the hologram record medium with which information including the playback condition information 
which shows the information for record and its playback condition was recorded, and the process which read 
the information for record based on the defined playback conditions. 

[Claim 6] Hologram memory equipment equipped with the image sensor by which the body light 
reproduced from a hologram record medium by irradiating a reference beam is projected is used. In the 
approach of reproducing the information for record from the hologram record medium with which 
information including the playback condition information which shows the information for record and its 
playback condition was recorded The process which reads provisionally the information added to body light 
by the image sensor, How to reproduce the information for record from the hologram record medium 
characterized by having the process which extracts playback condition information from the read 
information, the process which adjusts playback conditions based on playback condition information, and 
the process which reads the information for record according to the adjusted playback conditions. 
[Claim 7] Said playback condition information is the approach of reproducing the information for record 
from a hologram record medium according to claim 6 by which it is characterized by including the playback 
location detection information for amending a gap of the projection location of the body light to an image 
sensor. 

[Claim 8] Said playback condition information is the approach of reproducing the information for record 
from a hologram record medium according to claim 6 by which it is characterized by adjusting the incident 
angle of the reference beam to the hologram record medium at the time of playback based on this reference 
beam information including the reference beam information corresponding to the incident angle of the 
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reference beam to the hologram record medium at the time of record. 

[Claim 9] In the hologram memory equipment for recording information for record over a hologram record 
medium A means to generate body light and a reference beam, and the space optical modulator which has 
two or more information addition elements which add information to body light, A means to create the map 
for assigning the playback condition information which shows the playback conditions of the information 
for record, and this information for record to each information addition element of said space optical 
modulator based on the regulation which was able to be defined beforehand, Hologram memory equipment 
characterized by having a means to control said space optical modulator based on said map. 
[Claim 1 0] Hologram memory equipment according to claim 9 which is further equipped with a means to 
detect the reference beam information corresponding to the incident angle of the reference beam to the 
hologram record medium at the time of record, and is characterized by using this reference beam 
information as said playback condition information. 

[Claim 11] Said playback condition information is hologram memory equipment according to claim 9 
characterized by including the playback location detection information assigned on said map with the 
physical relationship beforehand determined as the information for record. 

[Claim 12] In the hologram memory equipment which reproduces information for record from the hologram 
record medium with which information including the playback condition information which shows the 
playback conditions of the information for record and this information for record was recorded A means to 
generate a reference beam, and the image sensor, by which the body light reproduced when a reference 
beam is irradiated at a hologram record medium is projected, Hologram memory equipment characterized 
by having a means to extract playback condition information from the information read by the image sensor, 
and a means to adjust informational playback conditions based on playback condition information among 
the information read by said image sensor. 

[Claim 13] A means by which said playback condition information adjusts said playback conditions 
including the reference beam information corresponding to the incident angle of the reference beam to the 
hologram record medium at the time of record is hologram memory equipment according to claim 12 
characterized by including the means which makes adjustable the incident angle of the reference beam to a 
hologram record medium. 

[Claim 14] For said playback condition information, a means adjust said playback conditions is hologram 
memory equipment according to claim 12 characterized by to include a means amend a gap of the projection 
location of the body light to said image sensor based on playback location detection information including 
the playback location detection information for amending a gap of the projection location of the body light 
to said image sensor. 

[Claim 1 5] The hologram record medium characterized by including the playback condition information 
which shows the playback conditions of the information for record, and this information for record in the 
information recorded on the hologram record medium in the hologram record medium with which the 
interference information on the body light to which information was added, this body light, and the 
reference beam in which it interferes was recorded. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hologram memory equipment which used the principle 
of holography, and the approach of recording and reproducing information with this hologram memory 
equipment. 
[0002] 

[Description of the Prior Art] An example of conventional hologram memory equipment is shown in 
drawing 1 1 . Information record with the hologram memory equipment shown in drawing 1 1 is performed 
by [ as being the following ]. That is, the laser beam by which outgoing radiation was carried out is first 
separated into body light and a reference beam from a laser light source 101 by the beam splitter 102. 
[0003] Among these, body light passes the liquid crystal panel 103 which functions as a page composer. In 
case body light passes a liquid crystal panel 103, the information as a field is added to it and it carries out 
incidence to the hologram record medium 104 which consists of a lithium-niobate crystal. In addition, in 
image 103 a shown in drawing 1 1 as shows the image of the information added with a liquid crystal panel 
103 by 103a, it becomes the digital data with which a white part expresses 1, and the digital data with which 
a black part expresses 0. 

[0004] On the other hand, a reference beam is deflected with the mechanical scanner 105, penetrates a beam 
splitter 106, and it carries out incidence to the grid-like mirror 107. It is reflected by one part of the grid-like 
mirrors 1 07, and incidence of the reference beam is carried out to the hologram record medium 1 04 through 
a beam splitter 106 and a lens 108. 

[0005] It interferes in body light and a reference beam within the hologram record medium 104, and the 
interference information is recorded in the hologram record medium 104. In addition, whenever [ to the 
hologram ingredient of a reference beam / incident angle ] is determined by the scanner 105. 
[0006] In case information is read, by irradiating a reference beam at the same include angle as the case 
where information is recorded at the hologram record medium 1 04, body light is reproduced and this 
reproduced body light is led to CCD (CCD array) 109. And CCD 109 carries out photo electric conversion of 
the body light, and considers as an electrical signal, and this signal is changed into digital data. 
[0007] 

[Problem(s) to be Solved by the Invention] In hologram memory equipment which was mentioned above, a 
huge quantity of information is recordable by using the multiplex recordability of a hologram record 
medium. However, this means that it is necessary to reproduce whenever [ incident angle / of the reference 
beam to the hologram record medium at the time of record ] to a precision, when reproducing the 
information by which multiplex record was carried out. 

[0008] Moreover, in hologram memory equipment, it is necessary to adjust the physical relationship of a 
hologram record ingredient and CCD 109 to a precision from the need of changing into quickly electric 
digital data without error the digital data added to body light. 

[0009] Therefore, it is very difficult to replace the hologram ingredient which is a record medium like a 
magnetic disk or an optical disk, and to record and reproduce different information. For this reason, in the 
conventional hologram memory equipment, for example, above hologram memory equipment, the hologram 
record medium 1 04 is formed as an immovable component, and its relative location of the hologram record 
medium 104 and CCD 109 is also eternal. However, if a hologram record medium is used as the component 
which forms some equipments like conventional hologram memory equipment, a hologram memory cannot 
fully employ efficiently the mass recordability which it essentially has. 

[0010] This invention is made in view of the above-mentioned actual condition, and it aims at offering the 
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hologram memory equipment suitable for performing said approach while it offers the informational record / 
playback approach for the hologram record medium which can enable exchange of a record medium. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
characterized by recording collectively the playback condition information which shows the playback 
conditions of the information for record in the approach of recording the information for record on a 
hologram record medium with hologram memory equipment, in case the information for record is recorded. 
[0012] Moreover, this invention is set to the approach of recording the information for record on a hologram 
record medium with hologram memory equipment equipped with the space optical modulator which adds 
information to body light with two or more information addition elements. The process which creates the 
map for assigning the playback condition information which shows the playback conditions of the 
information for record, and this information for record to the information addition element of said space 
optical modulator based on the regulation which was able to be defined beforehand, It is characterized by 
having the process which adjusts the condition of each information addition element of a space optical 
modulator based on the created map. 

[0013] Moreover, this invention characterizes by to have had the process which defines playback conditions 
based on the playback condition information included in information in the approach of reproducing the 
information for record using hologram memory equipment from the hologram record medium with which 
information including the playback condition information which shows the information for record and its 
playback condition was recorded, and the process which read the information for record based on the 
defined playback conditions. 

[0014] Moreover, hologram memory equipment equipped with the image sensor by which the body light 
reproduced from a hologram record medium by irradiating a reference beam is projected is used for this 
invention. In the approach of reproducing the information for record from the hologram record medium with 
which information including the playback condition information which shows the information for record 
and its playback condition was recorded The process which reads provisionally the information added to 
body light by the image sensor, It is characterized by having the process which extracts playback condition 
information from the read information, the process which adjusts playback conditions based on playback 
condition information, and the process which reads the information for record according to the adjusted 
playback conditions. 

[0015] Moreover, this invention is set to the hologram memory equipment for recording information for 
record over a hologram record medium. A means to generate body light and a reference beam, and the space 
optical modulator which has two or more information addition elements which add information to body 
light, A means to create the map for assigning the playback condition information which shows the playback 
conditions of the information for record, and this information for record to each information addition 
element of said space optical modulator based on the regulation which was able to be defined beforehand, It 
is characterized by having a means to control said space optical modulator based on said map. 
[0016] Moreover, this invention is characterized by including the playback condition information which 
shows the playback conditions of the information for record, and this information for record in the 
information recorded on the hologram record medium in a hologram record medium in the hologram record 
medium with which the interference information on the body light to which information was added, this 
body light, and the reference beam in which it interferes wets recorded. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 thru/or drawing 8 are drawings showing 1 operation gestalt of this 
invention. 

[0018] First, the whole hologram memory equipment configuration is explained. As shown in drawing 1 , 
hologram memory equipment has the light equipment 1 which generates a good light of coherence, for 
example, a laser beam, and the beam splitter 2 which divides the laser beam from light equipment 1 into a 
reference beam and body light. 

[0019] On the optical path of the body light of hologram memory equipment, the space optical modulator 3 
for adding information to body light is formed, and this space optical modulator 3 is controlled by the 
modulator control section 4. The space optical modulator 3 consists of liquid crystal panels. 
[0020] In addition, as a space optical modulator, he is for example, TI, Inc. (Texas Instrument Incorporated) 
besides a liquid crystal panel. It is also possible to use DMD (digital micro MIRAARE device) of make. 
Each micro mirror which constitutes DMD is made to rock, it reflects so that incidence of a part of body 
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light which has predetermined width of face by the micro mirror which turned to the 1st direction may be 
carried out to a hologram record medium, and addition of the information on the body light by DMD is 
performed by diverting in the direction which does not carry out incidence of the remaining part of body 
light to a hologram record medium by the micro mirror which turned to the 2nd direction. Thus, if body 
light is projected on a field perpendicular to an optical path when body light is reflected in the mutually 
different direction, the projection image 60 explained later and the same projection image will be acquired. 
Thus, information can also be added to body light by DMD. 

[0021] Moreover, on the optical path of a reference beam, the reference beam deflecting system 10 is 
formed as a means for adjusting whenever [ incident angle / of the reference beam to the hologram record 
medium 5 ], and the deflecting system control section 20 which controls actuation of the reference beam 
deflecting system 10 is formed in this reference beam deflecting system 10. 

[0022] Moreover, on the optical path of the body light reproduced from the hologram record medium 5, the 
image sensor 30 by which optoelectric transducers, such as CCD, were arranged in the shape of an array is 
formed. 

[0023] As shown in drawing 2 , the image sensor 30 is attached in the image sensor holder 40, and this 
image sensor holder 40 is attached in the mount 41 which fixed on the body of hologram memory equipment 
through four piezoelectric devices 42, 43, 44, and 45. Each piezoelectric device is controlled by the image 
sensor control section 8. 

[0024] the image sensor 30 formed in the above-mentioned mode impresses the same electrical potential 
difference to piezoelectric devices 42 and 43 — or the parallel displacement of the flat-surface top 
perpendicular to the optical path of body light can be carried out now by impressing the same electrical 
potential difference to piezoelectric devices 44 and 45. 

[0025] Moreover, the image sensor 30 can be rotated now on a flat surface perpendicular to the optical path 
of body light by [ which impress a reverse electrical potential difference to piezoelectric devices 42 and 43 ] 
depending especially or impressing a reverse electrical potential difference to piezoelectric devices 44 and 
45. 

[0026] In addition, the device to which the variation rate of the image sensor 30 is carried out is not limited 

to the thing of the above-mentioned configuration, and the actuator of other classes may be used for it. 

[0027] The image sensor control section 8, the deflecting system control section 20, and the modulator 

control section 3 which were mentioned above are controlled by the CC operation part 7 which controls this 

whole hologram memory equipment, and I/O device 9 is connected to this CC operation part 7. 

[0028] Moreover, as roughly shown in drawing 1 , the supporting structure 6 held for the hologram record 

medium 5, enabling free attachment and detachment is formed in hologram memory equipment. 

[0029] Next, the configuration of the reference beam deflecting system 10 is explained. 

[0030] The reference beam deflecting system 10 has the rotation mirrors 1 1 and 12 by which sequential 

arrangement was carried out on the optical path of a reference beam. Among these, the rotation mirrors 1 1 

and 12 are formed so that each reflector may counter mutually, and they can be freely rotated with the 

actuator which does not illustrate as a core each rotation axis 11a and 12a which turned to the same 

direction. 

[003 1] This reference beam deflecting system 10 can change only whenever [ incident angle ], without 
changing the incidence location of the reference beam to the hologram record medium 5 by making 
coincidence rotate the rotation mirrors 1 1 and 12 so that it may explain in full detail below. 
[0032] That is, as shown in drawing 3 , when the rotation mirrors 1 1 and 12 are in the drawing 3 continuous- 
line location, incidence of the reference beam reflected by the rotation mirror 1 1 is carried out to the point Q 
of the hologram record medium 5 through the point PI on the reflector of the rotation mirror 12. 
[0033] A predetermined include-angle clockwise rotation is rotated so that the rotation mirror 1 1 may serve 
as a two-dot chain line location on the basis of this continuous-line location, and a predetermined include- 
angle clockwise rotation is rotated so that the rotation mirror 12 may serve as a two-dot chain line location 
in parallel to this. Thereby, the reference beam reflected by the rotation mirror 1 1 passes along the point P2 
on the reflector of the rotation mirror 12, and it carries out incidence to the point Q in the hologram record 
medium 5 like the case where the rotation mirrors 1 1 and 12 are in a continuous-line location. 
[0034] The reference beam deflecting system 10 has the function to change only the incident angle to the 
hologram record medium 5, without changing the incidence location to the hologram record medium 5 so 
that he can understand from the above explanation. In addition, in order to realize said function, the relation 
of the angle of rotation required of each of the rotation mirror 1 1 and the rotation mirror 12 can be easily 
computed by the geometric-like operation. 
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[0035] In addition, the configuration of the reference beam deflecting system 10 is not limited to the above- 
mentioned thing. That is, it is possible to realize the function to change only whenever [ incident angle / of a 
reference beam ], without changing the incidence location of a reference beam, by the well-known 
configuration which combined other, for example, acoustooptics, components [ configuration / which was 
developed by this artificer / above-mentioned ] and the optical system of the so-called 4f system. 
[0036] Next, the configuration of the deflecting system control section 20 is explained. The sensor 21 by 
which the deflecting system control section 20 supervises the rotation include angle of two rotation mirrors 
1 1 and 12 of the reference beam deflecting system 10 as shown in drawing 1 , The database 22 with which 
relational expression with nominal angle-of-incidence thetan (it mentions later about the definition of "a 
nominal angle of incidence") of the reference beam to the rotation include angle and hologram record 
medium of each rotation mirror was stored, The memory 24 which memorizes the relation between 
operation part 23 and the incident angle of the reference beam to the rotation include angle and hologram 
record medium of the rotation mirrors 1 1 and 12 which were called for by the proofreading operation (it 
mentions later about the contents of the proofreading operation), It has the driver 25 which drives the 
rotation mirrors 1 1 and 12 based on the command of operation part 23. 

[0037] In addition, in drawing 1 , although a reflecting mirror, and 74 and 75 show a Fourier transformer 
lens and 76 shows the collimator lens, respectively in a beam expander, and 72 and 73, since these 
components are well-known and it is not directly related to the summary of this invention, a sign 71 makes 
reference about these components that of a line trap potato in the following explanation. 
[0038] Next, the hologram record medium 5 used in this operation gestalt is explained. As shown in drawin g 
8 (a), the hologram record medium 5 consists of body section 5a which consists of hologram ingredients, 
such as lithium niobate or a photopolymer, and frame 5b which supports this body section 5a. The 
supporting structure 6 holds the hologram record medium 5 to the position in this hologram memory 
equipment by supporting frame 5b of the hologram record medium 5. 

[0039] Next, although an operation of the hologram memory equipment which has the above-mentioned 
configuration is explained, it precedes advancing the following explanation and the definition of the 
vocabulary which it "incident-angle [ nominal ] thetan" the reason for having introduced the becoming 
concept and "incident-angle [ nominal ] thetan" n Comes to set in this operation gestalt is explained. 
[0040] True value of the incident angle of the reference beam to the hologram record medium 5 (henceforth 
"real incident angle thetar") It changes "refer to drawing 1 " according to a factor with various assembly 
precision of not only the operating state of the reference beam deflecting system 10 but hologram memory 
equipment, individual difference of equipment, wearing precision to the supporting structure 6 of the 
hologram record medium 5, etc. This poses a problem, when exchanging data among the hologram memory 
equipments manufactured by the same specification. It is because the incident angle of the reference beam at 
the time of the playback to the hologram record medium 5 must be made strictly in agreement with the 
incident angle at the time of record in order to reproduce the information by which multiplex record was 
carried out in hologram memory equipment. 

[0041] In order to make in agreement the incident angle at the time of the record mentioned above and 
playback, it is real incident angle thetar. Real incident angle thetar which recorded with the information for 
record and was recorded Although the technique of defining the incident angle of the reference beam at the 
time of playback based on data is also considered, it is real incident angle thetar. It is very difficult to 
measure. 

[0042] In order to solve this problem, it sets in this operation gestalt, and it is nominal angle-of-incidence 
thetan in the information for record at the time of record. He is trying to record data on the hologram record 
medium 5. 

[0043] Here, it is nominal incident angle thetan. It is the imagination incident angle which assumes that it is 
that by which hologram memory equipment and the hologram record medium 5 are manufactured in the 
condition that there is no manufacture error, and the hologram record medium 5 is held in the ideal 
condition at the supporting structure 6, and is determined only based on the operating state of the reference 
beam deflecting system 10. 

[0044] The above is nominal incident angle thetan. It is a terminological definition, therefore is nominal 
incident angle thetan. Real incident angle thetar It receives and the error resulting from each manufacture 
precision of hologram memory equipment and the hologram record medium 5 or the wearing precision of 
the hologram record medium 5 to the supporting structure 6 is always included. 
[0045] Hereafter, an operation of this operation gestalt is explained. 

[0046] First, the digital data (information for record) which should be recorded from I/O device 9 is 
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inputted, and this digital data is transmitted to the CC operation part 7. 

[0047] Next, the angle of rotation over the criteria location of the rotation mirrors 1 1 and 12 of the reference 
beam deflecting system 10 is detected by the sensor 21 of the deflecting system control section 20, and this 
angle-of-rotation data is transmitted to the operation part 23 of the deflecting system control section 20. 
[0048] The operating state (namely, angle of rotation of the rotation mirrors 1 1 and 12) and nominal angle- 
of-incidence thetan of the reference beam deflecting system 1 0 Relational expression is stored in the 
database 22 of the deflecting system control section 20, operation part 23 takes out said relational expression 
from a database 22, and it is nominal angle-of-incidence thetan of the reference beam to the hologram record 
medium 5 in this time. It computes, here — for example, nominal incident angle thetan a value — beta 1 it 
was — a case — this value beta 1 It is transmitted to the CC operation part 7. in addition, real incident angle 
thetar in this time alpha 1 it is — the following explanation is given as a thing. 

[0049] The CC operation part 7 is nominal angle-of-incidence thetan. Data beta 1 It encodes. The CC 
operation part 7 is this encoded nominal angle-of-incidence thetan. Data beta 1 And the digital data 
(information for record) inputted from I/O device 9 and the dummy data which CC operation part 7 itself 
generated are arranged based on the regulation which was able to be defined beforehand (it is a deed about 
mapping), and a map 50 is created. 

[0050] The created map 50 is shown in drawing 4 (a). In addition, in drawing 4 (a), 1-bit data are mapped by 
each grid in which either of the signs Al, A2, B0, and Bl was entered, respectively. 

[0051] As shown in drawing 4 (a), the map 50 consists of the 1st rectangular data area 51 where signs Al or 
A2 were attached, and the 2nd data area 52 where the 1st field 51 was surrounded in the shape of a frame, 
and signs B0 or Bl were attached. The 2nd data area 52 consists of field 52a which encloses the 1st data 
area 51 directly, and field 52b which encloses said field 52a further. 

[0052] In field 51a for n bit (it sets to drawing 4 (a) and is 5 bits) of the head where the sign A l of the 1st 
data area 51 was attached here, it is nominal angle-of-incidence thetan of the reference beam to the 
hologram record medium 5. The shown data (reference beam information) are filled in. In addition, said 
number-of-bits n is defined based on the multiplicity of record, and much number-of-bits n is assigned here, 
so that a multiplicity is high. 

[0053] Moreover, "the information for record" inputted from I/O device 9 is assigned to field 51b to which 
the sign A2 was given. In addition, in this specification, "the information for record" means information 
("information [ for record ]" these are instantiation to the last and do not limit the concept of the becoming 
vocabulary), such as the original information which should be recorded on the hologram record medium 5, 
for example, speech information, image information, and document information. 

[0054] And the playback location detection data (henceforth "playback location detection information") (it is 
equivalent to the dummy data mentioned above) for pinpointing the location of the 1st data area 51 are 
assigned to the field 52 where signs B0 and Bl were attached, i.e., the 2nd data area. 1 of digital data is 
entered in field 52a which attached the sign Bl, and 0 of digital data is entered in field 52b which attached 
the sign B0. In addition, since the digital data of the 2nd data area 52 pinpoints the 1st data area 51 chiefly, 
it is not used, and itself does not have the semantics as data so that it may mention later. 
[0055] In addition, in accordance with the reference beam information (field 51a) and playback location 
detection information (the 2nd data area 52) which were mentioned above, it is called "playback condition 
information." That is, in this specification, "playback condition information" means the information used in 
order to read "the information for record." 

[0056] The formats (the number of bits recorded on 1 page, the configuration of each field and physical 
relationship, number of bits assigned to each field) of the map 50 explained above are standardized, and this 
specification is applied to all hologram memory equipments. 

[0057] In addition, although the assignment approach of the data to the map 50 mentioned above is what 
showed the best mode for carrying out this invention, it is not limited to this, that is, if pinpointing of the 
location of the 1 st data area 5 1 where the information for record is assigned is alike as much as possible, sets 
and has the 1st data area 51 and fixed physical relationship, it will come out of the 2nd data area 52 where 
playback location detection information is assigned enough. Moreover, the configuration of the 1st data area 
5 1 is not limited to a rectangle configuration, either. 

[0058] The data of this map 50 are transmitted to the modulator control section 4, and the modulator control 
section 4 controls the condition of each information addition element of the space optical modulator 3 based 
on this map 50. 

[0059] A "information addition element" means the aggregate (1 pixel or two or more pixels) expressing the 
information for 1 bit here, when the space optical modulator 3 is a liquid crystal panel. Moreover, when the 
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space optical modulator 3 is DMD, the aggregate of one micro mirror expressing the information for 1 bit or 
two or more micro mirrors is said. That is, a "information addition element" means the element of one unit 
which expresses the information for 1 bit in the space optical modulator 3, and one unit of an information 
addition element is shown by grid 1 mass in drawing 4 (b). 

[0060] That is, the grid to which hatching was given in drawing 4 (b) when the liquid crystal panel side of 
the space optical modulator 3 should be shown intercepts body light, and it is shown that the grid left behind 
white is in the condition that body light is passed. Moreover, it is shown that it is in the condition that the 
grid field where hatching was attached in drawing 4 (b) when the reflector of the micro mirror of the space 
optical modulator 3 should be shown is reflected so that incidence of the body light may not be carried out 
to a hologram record medium, and the field left behind white is reflected so that body light may be led to a 
hologram record medium. 

[0061] And the superficial information which can be expressed as a 2-dimensional image 60 is added to 
body light by passing this space optical modulator 3, or being reflected by the space optical modulator 3. 
That is, if the body light which passed the space optical modulator 3 is projected on a flat surface 
perpendicular to the optical path of body light, the 2-dimensional image 60 expressed by light and darkness 
as shown in drawing 4 (b) will be obtained. 

[0062] Thus, incidence of the body light to which information was added is carried out to the hologram 
record medium 5. 

[0063] On the other hand, a reference beam passes through the reference beam deflecting system 10, and is 
predetermined real incident angle thetar. Incidence is carried out to the hologram record medium 5. A 
reference beam interferes with body light and this interference information (interference fringe) is recorded 
on the hologram record medium 5. The information for record for 1 page is recorded on the hologram record 
medium 5 as mentioned above. That is, the information which includes the information for record and 
playback condition information in the hologram record medium 5 is recorded. 

[0064] When writing in the information on the following page (information for record), the reference beam 
deflecting system 1 0 is adjusted, the incident angle of the reference beam to the hologram record medium 5 
is changed, and record of the information for record is performed by the same procedure as the above. In 
addition, nominal incident angle thetan computed also in this case based on the condition of the reference 
beam deflecting system 10 Record is performed similarly. That is, the playback condition information that it 
corresponds for receiving the information for record for 1 page will be recorded. 

[0065] In addition, in case two or more pages information (information for record) is recorded, they are page 
number (number which shows whether it is Nth page) N, and nominal incident angle thetan. Record is 
performed so that a value may correspond uniquely. Moreover, nominal incident angle thetan of the 
reference beam respectively corresponding to the page which adjoins each other mutually It sets a difference 
always constant. Therefore, real incident angle thetar of the reference beam respectively corresponding to 
the page which adjoins each other mutually A difference is also always fixed (refer to drawing 6 ). 
[0066] Therefore, in field 51a of the 1st data area 51 of the map 50 mentioned above, it is nominal angle-of- 
incidence thetan. The reference beam information which corresponds uniquely, for example, page number 
N, may be recorded. 

[0067] Next, the operation in the case of reproducing the information for record recorded by doing in this 
way with other hologram memory equipments is explained with reference to the flow chart shown in 
drawing 5 . 

[0068] In addition, each hologram memory equipment and the hologram record medium 5 which are shown 
in this operation gestalt are manufactured under predetermined specification, and its specification of 
hologram memory equipment is mutually the same. 

[0069] First, the hologram record medium 5 is removed from the hologram memory equipment with which 
record was performed, and the supporting structure 6 of the hologram memory equipment for playback is 
equipped with it. 

[0070] When playback is performed, it is specified the what page information of the information for record 
which page number N of the target information for record was inputted, and was recorded on the hologram 
record medium 5 it reads in I/O device 9 first, and is read (step SI 00). In addition, it sets to the following 
explanation and the value of real angle-of-incidence thetar is alpha 1 and nominal angle-of-incidence thetan 
at the time of record because of simplification of explanation. A value is beta 1 . It explains taking the case 
of the case where the recorded information for the page [ 1 st ] record is read. 

[0071] The CC operation part 7 is the specified page number 1 and corresponding nominal incident angle 
thetan. It asks. As mentioned above, they are page number N and nominal angle-of-incidence thetan. It 
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corresponds uniquely and they are page number N and nominal angle-of-incidence thetan. Relation is 
nominal angle-of-incidence thetan called for since it was common to all equipments. A value is beta 1. It 
becomes. This value beta 1 It is transmitted to the deflecting system control section 20. 
[0072] The operation part 23 of the deflecting system control section 20 is nominal (it can set to this 
regenerative apparatus) incident angle thetan stored in the database 22. It is based on relational expression 
with the operating state of the reference beam deflecting system 10, and is this nominal incident angle 
thetan. Value beta 1 The angle of rotation of the rotation mirrors 1 1 and 12 of the reference beam deflecting 
system 10 for realizing is computed, and the reference beam deflecting system 10 is adjusted based on that 
calculation result (step S101). 

[0073] Next, a reference beam is irradiated by the hologram record medium 5, and, thereby, body light is 
reproduced from the hologram record medium 5. The reproduced body light is read by the image sensor 30 
(step SI 02). 

[0074] Drawing 6 is real incident angle thetar of a reference beam here to the hologram record medium 5 
with which multiplex record was performed. When sequential change is carried out, it is drawing showing 
change of the body luminous intensity reproduced roughly. 

[0075] As shown in drawing 6 , the peak of the body luminous-intensity distribution corresponding to each 
page has appeared for every fixed include angle, moreover, real incident angle thetar of a reference beam 
Real incident angle thetar body luminous intensity indicates a peak to be from — if it shifts slightly, body 
light reinforcement will be decreased sharply. Moreover, the lower limit (threshold) of body light 
reinforcement which can recognize as information the information by which the image sensor 30 was added 
to body light is shown to drawing 6 by the broken line. 

[0076] Here, it is real angle-of-incidence thetar of a reference beam by the reasons of the locational error to 
the supporting structure 6 of the hologram record medium 5, the individual difference of equipment, etc. A 
value is real angle-of-incidence thetar corresponding to the 2nd page. Value alpha 2 Real angle-of-incidence 
thetar corresponding to the 3rd page Value alpha 3 alphar of a between It shall have become (refer to 
drawing 6 ). 

[0077] In this case, since body luminous intensity is below a threshold shown with a broken line, the image 
sensor 30 is in the condition that the information added to body light cannot be recognized as information. 
[0078] The CC operation part 7 which is supervising the reinforcement of the picture signal by which photo 
electric conversion was carried out by the image sensor 30 judges whether the reinforcement of a picture 
signal is enough, and, in below a predetermined (step SI 03) threshold, sends a scan command signal to the 
deflecting system control section 20. 

[0079] The rotation mirrors 1 1 and 12 of the reference beam deflecting system 10 are suitably rotated 
through a driver 25, and the deflecting system control section 20 is real incident angle thetar of a reference 
beam. It is made to change continuously (step SI 04). 

[0080] The CC operation part 7 is real incident angle thetar of a reference beam. The reinforcement of the 
picture signal from the image sensor 30 which changes corresponding to change is supervised, and when the 
reinforcement of a picture signal becomes max (at the time of the value of real incident angle thetar being 
set to alpha 3 in drawing 6 ), a scan stop signal is sent to the deflecting system control section 20. And 
actuation of the reference beam deflecting system 10 stops. By processing of step SI 04, the image sensor 30 
can fully recognize now the information added to body light. 

[0081] Here, before explaining the following processing step, the image sensor 30 of this hologram memory 
equipment explains how the information added to body light is read. 

[0082] When the reproduced body light carries out incidence to the image sensor 30, the image 60 as shows 
the image pick-up side of the image sensor 30 to drawing 4 (b) is projected. 

[0083] In this hologram memory equipment, it has been a principle that the image sensor 30 reads the 1 st 
data area 61 corresponding to the 1st data area 51 (refer to drawing 4 (a)) of a map 50 among the images 60 
projected in the specific field 31 ( drawing 2 and 7 reference) of an image pick-up side. Therefore, it has 
been a principle that the information (light-and-darkness information) added to each grid (this one grid is 
hereafter called "image element") which constitutes an image 60 is read by the specific pixel of the image 
sensor 30. In addition, at least 4 pixels is preferably assigned to one image element. 
[0084] Thus, it can restore to the data of map 50 format that the picture signal by which photo electric 
conversion was carried out by the image sensor 30 is shown in drawing 4 (a), without performing 
complicated math operation by specifying the pixel which reads each image element. 
[0085] Hereafter, informational read-out actuation is explained continuously. 

[0086] Next, the CC operation part 7 judges the physical relationship of the 1st data area 61 of the image 60 
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projected on the image pick-up side of the image sensor 30, and the specific field 31 of the image sensor 30 
(step SI 06). 

[0087] Here, usually the location where the 1st data area 61 of an image 60 is projected by the reasons of the 
locational error to the supporting structure 6 of the hologram record medium 5, the individual difference of 
equipment, etc. has shifted from the field 31 of the image sensor 30. The physical relationship of the 1st data 
area 61 of the image 60 to the field 31 of the image sensor 30 turns into either the relation which carried out 
the parallel displacement as shown in drawing 7 (a), the relation rotated as shown in drawing 7 (b) or the 
relation by which the both sides of a parallel displacement and a rotation are made as shown in drawing 7 
(c). 

[0088] What the physical relationship of the 1st data area 61 and a field 31 has become calculates based on 
the picture signal corresponding to the 2nd data area 62 of the shape of a frame surrounding the outside of 
the 1st data area 61. 

[0089] The CC operation part 7 calculates in what kind of location of the image pick-up side of the image 
sensor 30 outside bright field 62b (preferably four comers of field 62b) is among the 2nd data area 62 of an 
image 60. 

[0090] In this operation gestalt, dark field 62a inside the 2nd data area 62 is located between field 62b of the 
2nd data area 62 of an image 60, and the 1st data area 61 . For this reason, it is easy to recognize the 1st data 
area 61. That is, also when the location of the 1st field is right when directly bright field 62b is prepared in 
the outside of the 1 st data area 61 , without preparing dark field 62a, and it cannot recognize, they are idea 
**** (this becomes remarkable when the projection image is rotating to an image pick-up side). On the 
other hand, in this operation gestalt, since bright field 62b of the 1st data area 61 and the 2nd data area 62 is 
separated by dark field 62a, the location of bright field 62b can be pinpointed correctly. 
[0091] Next, the CC operation part 7 pinpoints the current position of the 1st data area 61 of an image 60 
based on the data in which the location of bright field 62b of the 2nd data area 62 of an image 60 is shown, 
and computes the movement magnitude of the image sensor 30 required in order to make the 1st data area 
61 and the field 31 of the image pick-up side of the image sensor 30 agree completely. The data of the need 
[ of having been computed ] movement magnitude are transmitted to the image sensor control section 8. 
[0092] The image sensor control section 8 which received this impresses the computed electrical potential 
difference to each piezoelectric devices 42-45 while computing the electrical potential difference impressed 
to the piezoelectric devices 42-45 for image sensor migration based on the data of need movement 
magnitude. Thereby, the 1 st data area 61 of an image 60 and the field 31 of the image pick-up side of the 
image sensor 30 agree completely (step SI 07). 

[0093] In addition, in step SI 07, although the processing which makes the 1st data area 61 of an image 60 
and the field 3 1 of the image pick-up side of the image sensor 30 agree by moving the image sensor 30, i.e., 
amendment processing of the projection location of the body light to the image sensor 30, was performed, it 
is not limited to this. 

[0094] That is, processing equivalent to the above-mentioned processing may be carried out only by data 
processing, without moving the image sensor 30. This data processing is carried out by making the signal 
from the image sensor 30 transform by software so that the image 60 projected by shifting from the 
predetermined location of the image sensor 30 can be processed as what was projected on the predetermined 
location of the image sensor 30. 

[0095] Since data processing can perform easily especially processing that amends a parallel displacement 
as shown in drawing 7 (a), it is also desirable to perform amendment processing to a rotation by moving the 
image sensor 30, and to perform amendment processing to a parallel displacement by data processing. 
[0096] Moreover, in this operation gestalt, although he is trying to amend the relative location of an image 
sensor and body light by carrying out the variation rate of the image sensor 30, it is not limited to this, 
either. That is, the device to which the supporting structure 6 is moved is established, by operating this 
device, the hologram record 5 may be moved and, thereby, physical relationship may be amended. Since 
incidence of the reference beam is carried out to the hologram record medium 5 with a certain amount of 
width of face, it can also be amended by such technique. 

[0097] By the way, although a projection image moves in the direction of an optical path of the body light 
reproduced by originating in a location gap of the hologram record medium 5 etc. of a normal, i.e., the 
direction of the image pick-up side of the image sensor 30, since there is little effect of a location gap in this 
direction, remedial operation is unnecessary. 

[0098] Since it becomes possible to read the information (information for record, and playback condition 
information) added to the reproduced body light after step SI 07 is completed, the CC operation part 7 reads 
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provisionally the information recorded on the 1st data area 61 of an image 60 at this time (step SI 08). 
[0099] Nominal incident angle thetan of the reference beam at the time of the record especially recorded on 
field 51a of the 1st data area 51 by this A value (reference beam information) is read. In addition, nominal 
incident angle thetan read since the 3rd page which was mistaken in this case was read A value is beta 3. 
The CC operation part 7 is this value beta 3. It transmits to the deflecting system control section 20. 
[0100] Next, the operation part 23 of the deflecting system control section 20 is based on the condition of 
the reference beam deflecting system 10 at present with the relational expression stored in the database 22, 
and is nominal incident angle thetan. Nominal incident angle thetan to which the computed value was sent 
from the CC operation part 7 while computing It compares with a value (step SI 09). 
[0101] By the individual difference of hologram memory equipment, the locational error of a hologram 
record medium, etc., usually a difference is between both nominal rating incident angles, and it is as follows 
by this example. 

[0102] That is, it sets, when step SI 04 is completed, as shown in drawing 6 , and the reference beam 
modification machine 10 is the real incident angle alpha 3 to the hologram record medium 5. It is in the 
condition that incidence of the reference beam is carried out. Here, the hologram memory equipment which 
is performing playback is nominal incident angle thetan of the condition of the reference beam modification 
machine 10, and a reference beam stored in the database 22. Nominal incident angle thetan of a reference 
beam [ in / based on relational expression / this time ] It is recognized as that whose value is betal+ (alpha3- 
alphar). 

[0103] therefore ~ between the nominal incident angles which the operation part 23 of the nominal incident 
angle read from the hologram record medium 5 and the deflecting system control section 20 recognizes — 
beta3- {betal+ (alpha3-alphar)} — there is a difference. 

[0104] Operation part 23 proofreads the relational expression read from the database 22 based on said 
difference beta3-{betal+(alpha3-alphar)}. concrete — for example, the reference beam modification 
machine 10 — the hologram record medium 5 ~ real incident angle alpha 3 the case where it is in the 
condition that incidence of the reference beam is carried out ~ operation part 23 — a nominal incident angle 
— beta 3 it is — ** — relational expression is proofread so that it can recognize. And operation part 23 makes 
memory 24 memorize the proofread relational expression (step SI 10). 

[0105] In addition, it is nominal incident angle thetan in the deflecting system control section 20 after this. 
The operation for which it asks is performed based on the relational expression after the proofreading 
memorized by memory 24. And the relational expression memorized in memory 24 is not changed unless 
the wearing condition of the hologram record medium 5 changes. 

[0106] Next, the CC operation part 7 is nominal angle-of-incidence thetan read from the hologram record 
medium 5. Page number N by which current reading appearance is carried out based on the value is 
calculated, and it checks whether it is in agreement with the page number specified at step SI 01 (step Sill). 

[0107] Since it turns out that the 3rd page is read to having specified the 1st page in this example, the CC 
operation part 7 A command is emitted to the deflecting system control section 20 so that only the part 
equivalent to 2 pages may shift the angle of incidence of a reference beam, and the deflecting system control 
section 20 which received this corrects the angle of rotation of the rotation mirrors 1 1 and 12 so that the 
angle of incidence of a reference beam may be shifted a predetermined include angle (beta3- in this case 
beta 1) (step SI 12). 

[0108] After step SI 12 is completed, the information recorded on the specified page can be read correctly. 
The CC operation part 7 restores the picture signal transmitted from the image sensor 30 to the data of map 
50 format. Furthermore, the CC operation part 7 extracts the information for record from the data of map 50 
format including the information for record, and playback condition information, and outputs it to I/O 
device 9 (step SI 13). Read-out of the information for record is completed by the above. 
[0109] In addition, although the operation in the case of reading the hologram record medium 5 to which 
record was performed with a certain hologram memory equipment with other hologram memory equipments 
in the above-mentioned explanation was explained When it differs from this, to the hologram record 
medium 5 to which record was partially performed with a certain hologram memory equipment In recording 
on a residual part further with other hologram memory equipments What is necessary is to perform 
proofreading processing of said relational expression like the above, and just to compute and record the 
nominal incident angle at the time of subsequent record based on the proofread relational expression by once 
reading the already written-in information (reference beam information). 

[0110] That is, the nominal incident angle in other equipments will be corrected to the hologram record 
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medium 5 on the basis of the nominal incident angle recorded by the equipment which wrote in information 
first. 

[01 1 1] In addition, in the above-mentioned operation gestalt, although he is trying to take adjustment 
between equipment using the criteria of a nominal incident angle, it is not limited to this. Since 
measurement of a real incident angle is theoretically possible (the configuration of equipment is 
complicated), you may make it take adjustment between equipment on the basis of a real incident angle. 
[0112] Said error can be amended appropriately, without spoiling mass record of hologram memory 
equipment according to this operation gestalt, even if there are a locational error of a hologram record 
medium, an error of the incident angle of the reference beam for playback, etc. as explained above. For this 
reason, exchange of a hologram record medium is possible, and the hologram memory equipment which can 
be used for the bottom of an environment with vibration etc. can be offered. Thereby, an application as 
shown below is realizable. 

[01 13] Next, the system adapting this operation gestalt is explained. 

[0114] [1st application] drawing 9 shows the example which applied hologram memory equipment to the 
visual system which consists of a video camera 81 and an edit device 82. Although it serves as the huge 
amount of data even if a video image performs a data compression, and a mass record medium is needed for 
photography of long duration, long duration photography is attained by applying the hologram memory 
equipment of this operation gestalt as a recording device of a video camera 81. 

[01 15] Moreover, photography can be continued satisfactory by the location gap amendment function 
mentioned above by vibration under photography etc. even if the wearing condition of a hologram record 
medium changed, and the nominal incident angle calibration function. 

[01 16] Moreover, when removing the hologram record on which image information was recorded from a 
video camera 81 and equipping the edit device 82, it can solve by the location gap amendment function and 
the nominal incident angle calibration function which also mentioned above the mechanical error between 
the individuals of hologram memory equipment, and the problem of dispersion in the wearing condition of a 
hologram record medium. 

[0117] [2nd application] drawing 10 shows the example which applied hologram memory equipment to the 
so-called car-navigation system. In a car-navigation system, a mass record medium is needed from the need 
of offering a wide area, detailed map information, etc. Then, a hologram record medium is used as a ROM 
(read only memory) which stored map information. 

[01 1 8] Although it is also considered that a location gap of a hologram record medium, a location gap of the 
image sensor by aging, etc. occur by vibration under transit etc. also in this case, by the location gap 
amendment function and the nominal incident angle calibration function by this operation gestalt, it is 
satisfactory and continuation use is attained. Even if it corresponds to aging of equipment, special 
mechanical adjustment is unnecessary. 

[0119] In addition, application to the record regenerative apparatus of the information machines and 
equipment which are not limited to application to a car-navigation system, and are carried in other mobiles, 
for example, ship, airplanes, etc. is also possible for this application. 

[0120] It is also possible to perform collating and retrieval of image data etc. to the [3rd application] pan as 
other applications using the location gap amendment function of this operation gestalt. 
[0121] For example, it considers searching a certain specific image and an image in agreement from an 
image database. As an image treated here, a fingerprint image, the data of an official document, etc. are 
mentioned, for example. 

[0122] Here, said image database is treating the binary image and presupposes that the hologram record 
medium memorizes in the form of an image as it is. 

[0123] In this application, in addition to the configuration of said operation gestalt, the memory function 
which records the comparison image set as the comparative object, and the comparison function for every 
pixel are given to the image sensor 30, and said comparison image is beforehand transmitted to the image 
sensor 30. 

[0124] And the image which has carried out sequential registration from the hologram record medium is 
reproduced, alignment is performed about each reproduced image, and an image is made to compare with 
coincidence. 

[0125] An image can be searched without transmitting a lot of image data registered into the image database 
to external memory, if it does in this way. 

[0126] In the explanation of an operation gestalt which carried out the [modification of hologram record 
medium] above-mentioned, it explained supposing the case where the information on the plurality [ point / 
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one ] in the hologram record medium 5 is recorded, supposing the thing comparatively small as a hologram 
record medium 5. However, since the hologram memory equipment by this invention is equipped with the 
extremely excellent a location gap amendment function and an incident angle calibration fiinction, it 
enlarges the hologram record medium 5 and you may make it record two or more information on two or 
more fields in the hologram record medium 5, respectively, as mentioned above. In addition, the device to 
which the supporting structure 6 is moved in this case is needed. 

[0127] Furthermore, as shown in drawing 8 (b), body 5a of the hologram record medium 5 may be formed 
disc-like. In this case, chucking of the hologram record medium is carried out by the spindle motor 90, and it 
is held free [ rotation ]. 

[0128] In this case, the information for record written in the location of the arbitration of a hologram record 
medium can be accessed by establishing the device which makes a spindle motor 90 movable to radial [ of a 
hologram record medium (body 5a) ], or establishing the device in which the incidence location of a 
reference beam (and body light) is changed optically. 

[0129] In addition, in the two above-mentioned modifications, in order to record the information for record 
on two or more fields of a hologram record medium, it is desirable to assign and record the information 
which shows the address of each of said field as one of the playback condition information on the 1st data 
area 51 of the map 50 mentioned above. In addition, naturally it is also possible to apply this modification to 
the three above-mentioned applications. 
[0130] 

[Effect of the Invention] As explained above, according to this invention, the hologram memory equipment 
which can be used between different equipment for the bottom of the environment which is made and has 
vibration etc. where record media are exchanged can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0059] ccx- rifffi#*D^^j tut. GMft^m 

©gsR*3ic#u flWBWftaaR© i 04 (b) 
[0060] -ra*>^04 (b) *^^p§g3©?s 

ft, 04 (b) *^BS>t^gi 3CW^n = 7-©5 
50 li^Ct^St. 
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coo6i] *Lxqmm±. £<D&mftgm®3*m 
•jfi Lfc t> &mftmm& 3 ic £ 9 sit? ns c 1 t * 0 , 

-^tcB^ 6 0 k LT^-TS C fctfT-^STE&ftlt 

( b ) fcijVr * -5 ft WBiT^iiS nfc-^7cH® 6 0^ 
[0062] C © J: 5 LTlf^*VtiO?nfc%(f*^l± 
[0 0 6 3] — Jfir, #M)tl±#^3t®l&IiS 1 Ofc&T, 

[oo6 4] ^o^-^©ff« oEmmme) 

^m-emmimmmvmmbmfrtiz. ft*u acorns 
&mxmfo§§i o©«®t»t5-v^T»m?nfc^ 

[0 0 6 5] ftfe. SSSc^-S^DflKg (GSftftflND 

\czrft?titt&-r&mm<o2ift*MM en <oma. 1% 

5 (0 6 #M) o 

[0 0 6 6] Se-sT> fjaiLfeV-yys 0OU CD?*— 
*10li£5 1 ©®f^5 1 a lea, ^AWAfln £-jgf$ 

[0 0 6 7] #{c, C©J;-5fcLTfSS?nrciEe3^ 
ff?8£rte<D*n qE y ^BT3£-T S«^<9tfMf 

So 

[0 0 6 8] ft*5, ^SSJg^c^-r^a^Aj/*- 
[0 0 6 9] $-f, *n^AE@«f*5«, ES»<?t 

tonfc*o^A^ ; &ysg^e.isj»?^.?n^ sum© 

[0 0 7 0] S£#fT*>n5i§£\ S;fAfll^l9j!)> 

£M#i&t>^£ft^T^3fe^^1»f8©^--:?§^ 



a) 1 1 -1 6 3 7 4 

Sfl5 (^x-y^S 10 0). ft*3. JMTOSiWtfeV 
ffitfal , £&AS#10n (Om&pl TfBSS?nfcl^ 

[0071] **sya?«»gP7 tijgssnM->*s§ 

^-*#^N££?fcA*tf$0n tti-itfcJlcfcfjS-rsJ: 
20 -SKftoTJjtK fro, ^-v?S^Ni^Att^0n 

fc^Attfl 0 n coffia /SI £45. c <offi fi 1 IOTA 
§§M8PBI5 2 0k:2£m2ftS. 
[0 0 7 2] <MlRlgSijaiSP2 0CS1CSP2 3t±, 7 s -* 

w^fln t mmmmmzs 1 o <ofEf&*t«g t qbmibcics 
#sa^dipiigi offl@»5^-i k \2<om&i*u 
20 -rs «fy7"s 101). 

[0 0 7 3] ^fc^ #M^*;ny^Af5fi5j«*5lcBg 

S^tiSo S^nfcW*^l±il^-bV'y-3 0k:«J:»3 
K^ffi&tlS (Xf5»ys 10 2). 
[0074] tt^SES*«ff t»nfc*o 

AfHS^ 5 fc#Bg7t^0HA*fft 0 r fcJU&gffcS^T 

[0 0 7 5] 06lojcr<fc5U:. ^-v'IC^JS^-S^ 

fl r fr&«3-r^k:-rn%2:4M^Maft 

fit) we^nrs, 

[0 0 7 6] CCT% *ay^AffigjK^5<D««FilB 
6'N©ffiBi^*^S J f'^B©fli^M^<OS*fc«fc»3 N # 
«H3tt03)IA*W 0 r Offiti, 2^-i?SC^tSSIA 
40 «A 0 r ©fit a 2 i 3 "1-5? g tj})5t S XAIM 0 r 
<0filo3 i:©F4<0ar i4oT^5t>Oi:t5 (@6# 
M) . 

[0 0 7 7] 4bf^OttBU:ttlK7i^Sn« 
L^vMaWTTSSfcfe. iBfiHryiJ-3 014, 

[0 0 7 8] ffl«-bV9-3 0fc«fct))t«^i«nfeiB« 

50 S 1 0 3) m^^L^V^-ttJ-XTffl©^. ffilRl§g$'J»a52 
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[007 9] ffilRlSSSffiSP 2 0«K^^2 5%^LT 

i o (omWis. 7-1 i> 12 fcaggiHiKi;* 

■y^S 104), 

[0080] fftBW8dn!7 tts #«Sft©flAlif3 0 
r <DgS{tfc^bTg{b-r5B#-t>"y-3 0^e.<OiB^ 

T'<giRiig^j®igP2o»c^«^ihm^«^-rs. * 

LT^^I^lSi 1 0©ft^#±-r«o Xf'^S 1 

0 4 ©same «t o , Bts-fe 3 o itw#ffictt to* n 

[008 1] cct. ^o©s^x<yy*Siwrstt 
^D^A^^uasois^-irvy-so^H©* 

co o 8 2 ] 0 KA*f 

LTziSrS. it-bV*3 0Oj|SlSa, 0 4 (b) 
t «fc r> fcW£ 6 o ns . 

[0 0 8 33 **a^-7A^*U^Stc43V^T«. 
•bv9"3 0*V fSKSftSB^eO©?^^:?^© 
||l©-r-*fifi£5 1 (0 4 (a) #fiiD cmtSI 

1 ©7*-*««6 1 «&ffi©#5£©ffiiS&3 1 (02 

i o£ rjsiigjgj Jetting tifcltlS (WB&1f 

$8) ii&^:y^3 0©#j£©Biifc.i:t>S!»fc£ft 
SCfctfUfWtfc^TVSo &*5> b < ti 1 0©B 

mmmK &'J>* <£*>* mm^m k> e-ns. 

[0 0 8 4] £©£-5^ «Bft£*£tt»2:«BiR* 

il^-feV-9-3 0 let »3 Jtm^?tl^:il##^04 
(a) C^-TJ:^S:V^y5p^«Dx-^lcS7C-r-5 

■ [0 0 8 5] WT, fmvWi&lhLmmc^XmifX 
ttBB«. 

[0 0 8 6] ^tc N (f>*«f«Rftfftf7 H\ 1SH:V^3 
0©JS#Bfc:JS^SnfcB&6 0©Sfl 1 ©-r-*^i£6 
1 jffl#-bV9-3 0©#^©flW£3 1 tOffilH^ 
fWf-Ta (Xfy^S 10 6). 

[0 0 8 7] C<1T% *n^Afe&&#5©«&SB 
6 ^©ftB^^e-^BOBttM^SSfc «fc *} , fl 
{£6 OCllOf-^6 1 #8^Sft5fSBfc5\ B 

^■fevit3 o o«B«e 3 i *>e,-f nrv>5c fc^a#T-s 

5. B#-fe>i*-3 0©fgig3 1 fc*tr5B^6 0©S1 
©•r-*fgig6 1 ©feBH^i. 07 (a) fc^T^? 
IcVfr&KjLfcgl^ 0 7 (b) fc^-TJ:3k:0i^f& 
LfcgH^ Sfctt07 (c) Icm-t&o^fi&WltW} 

w&wi<rm-fti*te * nx v z w ^©^-rn^ k& s . 



(8) WHPF 1 1 -1 6 3 7 4 

[0 0 8 8] IlOf-^6 1 £®fi£3 1 £(0<m 
H#tfif©«fc-3»c;S:-3tV5j!>H±, Hi ©x-^^6 

i <oH-w*mts#vi<Dm2<D7 ! -?mmG 2 m^js-rs 

[0 0 8 9] fifeSlJffilSd?SB7l±. Bgl6 0©Sil2©x 

-*ts#6 2<oo*>^m<om^m^6 2 b (j?sl< 

ttfg*S6 2 b©E9PB) ^iS^-lrV^3 0©ffi®ffi©l,">fr 

coo 90] zmssmmcis^Tii., mm o©sg2© 

i0 -x-^^6 2 ©6S8 62bkgl ?)f-^i« 6 1 i: 
©F^lC. ^2©^-*®lg6 2©rtffi!l©Bft,">®ig6 2 a 
3tM4HLTV>S. C©fc*> mKQT-Zffi&G 1 £M 
irr£<:£*«£at?j&S. -T&fe-e, Bt^fg«6 2a« 
^ttSCfc^lgl©^-*^^ l^Mtlt^S 
^Sti£6 2 bSrlSWcJt^tca, Iff 1 ©Si«©ftBtfiE 
L<^lST'£&V^§^fc#x.S*.5 (c©Ci:«:jg^® 

tl»C^bT^SSfg.«»c43V>Ta, B|V^I«6 2 a£«k 
K>%i\ ©x— *®t36 1 fclf 2©T f -*6R*£6 2©W5 
20 </^WS6 2 b fctftffg^nTV-'SfcaiK ^51^1^6 2 

b omm^iEmc^ir & c t a^t*^ s. 
[0091] tf *fW8ssu?SK 7 «\ ant 6 o ©jg 

2CD-r-^««E6 2©BJ5^i|?6 2 bcOttB^-T-r 

-*\cm-3^TmmG ocom\ ©x-^^*S6 1 o^ft 

{4B£#5gU mKOr-Zffl&S 1 i:a®-b>-9-3 0 
[0 0 9 2] Ctl«r§^rc®^-tV9-$Jffiia58l±, &g 

4 2-4 stewtn-rzwmttmmTzzz&ic-. »ms 

n^ttffi^iEW*? 4 2 — 4 5icgiiin-rSo cflEi 
K>mm o<n&\ <6=r— Zffl&6 l tm^>^3 o<D 

m@m<om&3 1 tti^nc^mtz wt-^s 1 o 

7) . 

[0 0 9 3] 1 0 7tc^Tt±s B# 

•feV-9-3 0^ftS-^SCi:»c<J;t3iS^6 0©l|l ©x 
-*mW6 1 i:B®-feV1?-3 0©a#B«®«3 1 

-g-sc^-^siDSs -r**3-5i®^-fevu-3otc«-rs^ 

[0 0 9 4] tfttot, ±SjSiai:§ffi*S!! ! S«rB®-fe 

3 o -^5 c t * < gi»«is©*u: ± k> mm 
m^fnr^stitcmm e o ^a^-b 3 0 ©m 

[0 0 9 5] #»C. 07 (a) fC^-T.td^TfT^il* 

50 ffiiE?zwm*WLW%miz&*)®m£?TozttfT'2z> 
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rat, mw^m\nnt^niExm^mm^^zo^ 
[0096] nit, zmmmmicis^Tii; mm-tz/v- 

AEaWtt5fc:.MfrS;fcik C©<k5fc33£lc<k!)*! 
[0 0 9 7] *O^AfBS}«^5flDfi®-r 

w**w 3 o ommfivmmjffoic t>&&m±&ws? 

[0 0 9 8] ?.7-'y7S 1 0 7*^T"T5i:. 

»35 7{±, c©B#jrciB&6 owiri o^-*fg«6 l 
teC»«tifcflHB*«eWfcK»ffi'-r (Xt^;/s l o 
8) . 

[0099] c*uc«fct>, Wc*i 5 i« 

n Ofit .(•SBttfltflD Jb'S!*ffl?n5. a*, CCD^g- 

fc£ffcAAM0n 4>ttli03TfeS. 4ffeMmdlV7 
C com 0 3 5rffl[Rlf§ 2 0 Icjgfi-f 5„ 

[oioo] mc^ MiRig§*j®isiJ2 ooa^a5 2 3«, 
§§1 o<Dmftmc&vzm&ic£-3\,^T2:mA$aften 

1 0 9) o 

[0101] ^n^A^UgB^Sttg^ny^ 

[0 10 2] -ra*J^, 06fc^-rO;-5^ 7f-^S 
1 0 4*^Tbfc^tc^3V>T. Oti* 
D ^7 AfES&f* 5 lc n*Mn a 3 T*#Jl7fc& AM 

nfc#BS3te^MS i ocovmt&mytcQ'AftzMft en 

*ffc0n£>{B#01 + (o3-or) T'$5feOiei5 

[0103] mr?T*ay^L>sdmmft5frzmz>-m-£ 
ntc&foAmn tffifflgffi&m z o <v&m& 2 3 a^is 



(9) 4tffit¥ 1 1 - 1 6 3 7 4 

itf 

LTV>5^A*ffti:OMk:{i. 03 - {01 + (a3 
-ar ) ) 43M<)'S5 0 

[0 10 4] JH»gU2 3t±, fffffiM03 - {01 + (a 
3 - or ) } fcgcJtvT-r-^-X 2 2frZWi&&^ 

g§l 0*'*n^A|Sgjg«:5fC*Altfta3 

70 U 2 4tfB«S-*5 Ufy^S 110), 

[0 10 5] fcfc. CtU^ti, {l(Rli§M»^2 0»Cfe 
«-5£ffcA&tfS 0n ZT&lbZmWlit^V 2 4 lcfB«£ 

2 4 rtfcfB««nfcBI^»i. *ay9AfB«i»50 

[0 10 6] &lc, 4»AiHfRft)niS7ld:. *n^AfE 

S 1 0 1 T*JgSU^-^#^£-§£LT^5a>;£:5iig 
20 -TS (Xr»^S 111). 

[0 10 7] 2fcPM*0!lfc*5<,vn±, 1 ^-v^B^jgJtL 
tc*f LT 3 B *lT</-> 5 C 5 

S57-11, 1 2<DleI$ift£:«IE-f 5 (Xx-y^S 1 
1 2) o 

[0 10 8] 7fyys 1 1 2i)mTir^t, mfcLtc 

u Affi*««9tett*T* (x-f-y^s n 3) . a 

[0 10 9] fcis, iESJWJcfe^Ttt, 3BS*o^ 

*n ^7 * 'J MlWWdflSteiaijW 
A0tf£-k:]Elceflt£fT5*&fc:& KfcS^ii^nfc: 
«teLTWCMflaW)«iE«KlftffV\ «HE*tifeM* 

[oi io] *ay?j4EMmts\c*m£ 

50 ip£LTs flSoaillCfe^aaftASftjBHIKEStiSc: 
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co 1 1 1] &*3<. ±%£gBmmci3^x\t. 'jit&xM 

ftt^v m*t*H^r&mffl<Z>m'£r%: t 5 J; ? K. bT v> 

co 1 1 2] tUiSiMLfcidt, 2^^sajgsiic«tn 

*S«S@£Sfc 5 c i:* < , Kjffl^M^jg^J^^f IE? 

CO 1 1 3] *IC, :*^»<^SJf bfcS/X^AfcO 

co 1 1 4] [^KOfSfflMi asi^n^A^ty 

gfi&ef*A^7 8 1 *3<fctflglfe®gg8 2fr£fc5l& 
#->XxA»cSrabfc#(J£jnLTi/^o try^Bff^-r 
— ^Efg^froftfcbTfel^&y— gB# 

* y mw*&m? s cttj:!) s^HaaBAKRrti 

Co i l 5] Sfc, a^tfoSi6*ic<fcti. *n^A 

co 1 1 6] ^fc, ®mmm&fim-ztirc*u7^L.m 

mtt^T***^ 8 1 fre>JSt>ttUIiftia§§8 2 fclgSf 

66k: * t> »^-r 5 c t tfT-* 5 „ 
CO l 1 7] [^2©JSfflMI 01 Ott^n^A^^e 

y ^B«:v->t3»*5 a— f tr y— ~> 3 vs/x-r ajcjsm b 

9A«aWflHt*i6Hflra**ttL;fe ROM (read only m 
emory)i:bTfi§t->3. 

CO 1 1 8] ftfftt»<OSaB*te*D*ay 
Hie * 5 ffi«-rnlfiE«8B*J J: A*f£ 1£IE«SBlfc 
CO 1 1 9] ft*. J*ySW«»±*— : ft^y-i 'S3 Vi/X 



(10) 1 1 -1 6 3 7 4 
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CO 12 0] Ul3<DiSfl30!I] ZZUlfotDfcmMbL 
**fiS^O{ftB-rnfiiiESIti«r?iJfflLTiia#7 r - 

co 1 2 1 ] .0.1s. if, sa^toa^fc-at-sH^* 
?B®fcLTi±, mtf^SfcB&^^SWT 1 -*^ 
CO 1 2 2] CCt, taiEBIS-r— 2 fflB® 

CO 1 2 3] ^jSMtaifc^Ttiu tuiB*5SJgJi£e>#S/£ 

f(lfSJ±«B®£B&*V^3 OK^i&ISiibTfc 

co 1 2 4] ^LT^ny^Aie^jK^Jb^jiii^aasL 
20 t&sb&£B£u B^bfcB^ft^ftfco^Tffi 

B-S-fc-e-^fr^ PIB#fc:B&cDi±& ; S:m3-£3. 
CO 1 2 5] £<D£o\C?Zh, B^-r— Xtc§ 

CO 1 2 6] [*ay^i,l2S«f*O^Ml luSLfc 
^SS^<3DSiMfc4ot^Ta> *a y^ AfSSiK* 5 h b 
Ttf^lft/MICfccDfc^bT, ^ay-7AIES^f*5 

ffofee bfrU *ft£brc<fcdK:> *»J:3*Dir 

30 ^A^*ysB«@«)TsnfcffiB-rnaiE«^j:c; 

5 =£*IHf: *n y^ 5 w^iiccDtl^t 

*n^n«&©if«^i2@-rs«j;'5tcbTt.<fcv-' t , 

CO^ «^B6^ffil5-frS^**^S^*5. 

Coi 2 7] ZZtete, 08 (b) »c^-r.fc5fc, *P 
9 vAfBg«» 5<0*{* 5 a fcHffittfcJ&iKbTfc J; 

c a y^ Ate^5«f*t±x tr v k;v*- ^ 9 

CO 12 8] ccom^, 7t!>KW- ^9 0«r*ay 
40 (©**5 a) <D¥®5mc®Wtt$et.-? 

*«ttfc»*fciK C^ctrj^rtt)© o 

A«teB*^M-r 5 C t fc & *) > *n^7 

AfBg^C>«S<otCtBfc»€jiSnfclBS5>r^1Wffi»i: 

CO 1 2 9] 443, ±fE2oo^M»J:^3V>Tl±> *a 
1 cox-^SI*S5 1 »cfflt)^T!BS-r5Cli:tf»$b 
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[0 13 0] 

[01] ^^tcfcS^a^A^^ey^S^-SISSJB 



[0 2] B#-tr>-9-5r^&*^S¥©O-W^-r0o 

[03] &w&mfam<»mtf&3 £. xfttm*7K?m» 
[04] 04 ( a ) a, mtit&Mmv&MMiKmm 

4 (b) itrnz^yyicm^rmm^titz^mymm 
sk £ k> mm*tttoznrz<yB&ytzwm±\c&& Ltcm 
-a-ic#sn5®^^-r0o 04 (a) icwsvxg 
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£04 (b) fCfe^ST^ia— ^-fc^JS-TS. 
[0 5] Ea^tfi^£DM*WL?Jli%^-r7D-^^ 

-ho 

[06] &&A$ift<DmE<D^m%W;?®o 

[07] B#-bv9-fc:i9^5nSfSl^©ffiB^tiOffi 

" [08] *py7Aias«M*o««*^*r0. 

[09] *SSBOififli«**rH. 

[010] *3S!l!©jS/Bffl*^"rB. 

[01 1] f^04ui?7Ajt«yBB«i**~B. 
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